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^^^^ NEW -raTOAHYDROAZEPINE DERIVATIVE, PROCESS 
FOR ITS PRODUCTION AND COMPOSmONS 
CONTAINING SAAIB 




(71) We, J. R. Geigy A.G., a body 
corporate organised according to the laws of 
Switzerland, of 215, Schwarrwaldallee, 
Basle, Switzeriand, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method 
which it is to be performed, to be par- 
ticularly described m and by the following 
statement:— 

The present ' invention coacems a new 
tetrahydroazepine derivative, its phaima- 
oeutically acceptable addition salts with in- 
oigaoic or organic acids, a process for the 
produaion of the new compound, medicines 
containing the latter and the application of 
these medicines. 

The 6 - chloro - 2,3,4,5 - tetrahydro - IH- 
3 - benzazepine of formula I 



an inoi^anic or organic add, and if desired, 
converting the base or an initially obtained 
non-pharmaceuticall^ acceptable add addi- 
tion salt into an add addition salt which is 
pharmaceuticalljr acceptable. 

The chlorination according to the invention 
is carried out for example in the presence of 
catalysts such as aluminium chloride, zinc 
chloride, iron (III)-chloride, iron wire tum- 
inp or iodine in iic presence or absence of 
BOlvents such ts, for example, nitrobenzene cr 
^adal acetic add. Thi>: chlorination is per- 
* " for emmple at temperatures between 



I 120° C It is particular^ suitable 
X ddcimation fay using a reaction mix- 




20 and its pharraaceutically acceptable addition 
salts with inorganic and organic adds have 
not been known hitherto. 

It has now been found diat these new 
substances possess valuable pharmacological 
25 properties, having for example an anorexi- 
genic action. 
6 - Chloro ■ 



10 

to effea d 

ture of aluminium chloiide and ^,4,5 

hydro - IH • 3 - bsnzazepine^, obtauied in 
Ae manner given in more detail bdow, at 
elevated temperatures, preferably between 70 
and 100°C. 

The 6 - chloro - 2,3,4^ - teirahydro - IH- 
3 - benzazepine is separated from the crude 
chloiination products for example by frac- 
tional crystallisation of one of its salts, e.g. 
the hydrochloride, from suitable organic sol- 
vents or solvent mixtures, such as for example 
edianol or ethanol/eibylscetate. 

The 23.44 - tetrahydro - IH - 3 - benz- 
azepine used as the starring material is known 
and can be produced using various processes. 
It IS particularly advantageous, however, to 
produce it using a process hitherto unknown. 
Compounds of the general formula II 



- 2,3,44 - tetrahydro - IH- 

e and its add addition salts 

are produced in accordance with the inven- 
tion, by reacting chlorine with 2^,44 - tetra- 
hydro - IH - 2 - benzazepine under normal 
standaid conditions for the chlorination of 
aromatic rings, sq>arating the desired 6- 
chloro - 2J,44 - tetrahydro - IH - 3 - benz- 
azepine from the reaction mixture diiccdy wherein 
_ or after conversion into an addition salt with X 



(H) 



preferably .chlorine or 
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bromine or addition salts of these compounds 
with inorganic or orpnic acids can sot- 
prisingly be condensed by means of Levns 



3 - benrazepine obtained by chlorination 
according to the invention, is convened either 
direaly as the crude product mto an aad 



acids to obtam 2,3,^ tenanya™ fractional crystaUisauon, or ebe 
• : , «?L-i -CA K„ mi-rhnHs known m the 



aw« ' suitable for fracuonai crysiauiwuuu, «i ^ — 

add is usually added to^e tttmt 01 uA^j— toi example methanol, 

"°?^''«^Sl U~ic"oi1m^^^^^ fcelerSlethyl ketone aatone/ethanol. 

aoion misnffe. TO 4° ^bly between methanol/cihcr and cthanol/cther. 
with the Lewis aaa are . . / .ubsequcnUy, to transform any 85 

20 lOOand aOQoC P«ferabtybet«^ acid adfe s^lt^imo aUer. esp.eci^^^^ 

250°C The 23,4^ - Ktrah>dro in Jhamaceuucally acceptable one. either the 

benzazepine formed IS tten isoiatM oy auu pn« firstly liberated and converted as 

tionof'atose. P«fe«^^^ £e into another salt, or the salt is 

«*«nalkahmeol lv^wdc, sudi «s»^^ aoo ^^^^^ ^^.^ ^ salt theieof 90 

25 or poussium h>'dro»de, to me rcacu n "J^"^' ^^j^^^,^ medium, in which it is more 

«.i th<. reaction of a compound of readily soluble than the salt desired. 
In general, the '^f'^IV^Ji^a Lewis acid For application as medicaments, a phatna- 

die general ^P'"'""* ^ue^rif de- ceuiically acceptable acid addition salt may 

30 ''•"^rjTi^sSSetoJiT^^^^^^ insLd of the free base. e.g. . salts 95 

30 sired ^^'>^^h]lX?^^^n such as niiro- acids whose anions are not toxic at the re- 
example, a ni«fj^yf!^=3ca^^^^ as quired dosage. It is moreover advantageous, 
benzene, or a halogen hydrocartwn, sucn q ^^^^f,^^ ^ medicaments are 

isclatmg the 2.3,4^ , "^il w«h a Par- malic acid, tanaric acid, citric acidj lacuc 
iJttr MS closure of the ^ ^„ sitaiuice. .rt «taii«istmJ 

Th* " : l^.'* ,VM!r!nn salt of ceuticallv acceptable salt thereof. , 



-ri^e N - rf2 - chloro - ethyl) - phenethyi- accoraing ra """'""7 „• f " 

anSS hjf&chSride, an addition sah ^ ceun« y acceptable sd th^-J 

a compound of the E«enil formula II, can for f^^^ ^^^ ^^^^^^ ,„b,„„„ between 

^jrfiL^, ^crs-odi^^ -9%/of 6 - chloro - 2,3.4.5 - tetrahydr^ 



ting ityrcne in the presence of sodium with 
60 ethylene imine, to form l-phene4yl-azindine 
and adding hydrogen chlondc to this 
aziridine, which is dissolved in methanol. The 
remaining compounds of the general formula 
II can he produced in an analogous maniiCT. 
65 The 6 - chloro - 2,3,4,5 - tetrahj-dro - IH- 



ferawy coniain as atuvc auuoi<...vw — 
1-9094 of 6 - chloro - 2,3.4.5 - tetrahydro- 
IH - 3 - benzazepine or a pharmaceutic^Iy 125 
acceptable add addition salt thereof. They 
arc produced bv combining the active sub- 
stance with, e.g'., solid pulverulent carriers, 
sudi as lactose, saccharosei sorbitol, manmtol; 
starches such as potato starch, naaize starch 130 



3 



3 



or amylopectin, also laminaria powder or 
dtnis pulp [jowder; cellulose derivatives or 
gelatme, optionally with the addition of 
nibricants, such as magnesiuin or caldum 
5 stearate or polyethylene glycols, to fonn 
tablets or dragie cores. The latter are coated, 
c.g., with concentrated sugar solutions, which 
can also contain, e.g., gum arable, talcum 
and/or titanium dioxide, or with a lacqoer 

10 dissolved in easily volatile orgaiu'c solvents or 
mixtures of solvenu. Dyestuffs can be added 
to these coatings, e.g. to distinguish betvreen 
various dosages of active substance. 
Other suitable dosage units for oral 

15 administration are hard ^latine capsules, and 
also soft closed capsules made of gektine 
and a softener such as glycerin. The hard 
gelatine capsules preferably contain the active 
substance as a granulate, e.g. in admixture 

20 with fillers, such as maize starch, and/or 
lubricants, such as talcum or niagnesium 
stearate, and, optionally, stabilisers such as 
sodium metabisulphite (Na^SjOg) or ascorbic 
acid. In soft capsules, the active substance 

25 is preferably dissolved or suspended in suit- 
able liquids, such as liquid polyethylene 
glycols, whereby stabilisers can also be added. 

Examples of dosage units for rectal ad- 
ministradon are, e.g., suj^ositories coropris- 

30 ing the active substance or a suitable salt 
thereof with a fatty base, or also gelatine 
rectal capsules, which contain a combina- 
tion of the active substance or a suitable 
salt thereof, with polyethylene glycols. 

35 Ampoules for parenteral, particular^ intra- 
muscular, admimstration preferably contain a 
water soluble salt of the active substance in a 
concentration of, preferably, 0.5 — 5%, in 
aqueous solution, optionally together widi suit- 

^ able statnliseis and buffer substances. 

Hie following prescriptions further illus- 
trate the production of tablets and dragfes: 

a) 250 g of 6 - chloro - 2,3,4,5 - tetiahydro- 
IH - 3 - benzazepine hydrochloride are 

^ mixed with 175.80 g of laaose and 169.70 g 
of potato starch, the mixture being moistened 
with an alcoholic solution of 10 g of stearic 
add and granulated through a sieve. After 
drying, 160 g of potato starch, 200 g of 

50 talcum, 2.50 g of magnesium stearate and 
32 g of colloidal silicon dioxide are mixed in 
and the mixture is pressed into 10,000 tablets, 
each weighing 100 mg and containing 25 mg 
of active substance, which, if desired, can be 

55 grooved for finer adjustment of the dosage. 

b) A granulate is produced from 250 g 
of 6 - chloro - 2,3,44 - tetrahydro - IH - 3- 
benzazepine hydrochloride, 175.90 g of lactose 
and an alcoholic solution of 10 g of stearic 

60 add. After drying, the granulate is mixed 
with 56.60 g of colloidal silicon dioxide, 165 g 
of talcum, 20 g of potato stardi and 2 JO g 
of magnesium stearate and the mixture is 
pressed into 10,000 drag£e cores. These are 

65 then coated with a concentrated syrup made 



from 502.28 g of crystallised saccharose, 6 g 
cf shellai^ 10 g of gum arabic^ 022 g of 
dyestuS and 13 g <n titanium dioxide and 
dried. The obtained dragtes each wdg^ 120 
mg and each contain 25 mg of active sub- 70 
stance. 

The following examples further illustrate 
die production ^ 6 - diloio - 2,3,4,5 - tetra- 
hydro - IH - 3 - benzazepine and its add 
addition salts but they in no way restrict the 75 
scope of the invention. The temperatures are 
given in degrees centigrade. 

Example 1 

1105 g cf N - (2 - chloroethyl) - phen- 
ethylamine hydrochloride (=5 mol) are 80 
mixed wirth lOOO g of aliirni'niiim diloride 
(—75 mat), and the mixture heated slowly 
whilst stirring to 180° (bath temperature) 
and hdd for 14 hours at this temperature. 
After this period of time the HQ evohition 85 
has finished. 

The reaction mixture obtained, which con- 
tains the crude 2,3,4,5 - tetrahydro - IH - 3- 
benzazepine, is cooled to 80° and, over a 
period of 4 hours at 80°, 415 g of chlorine 90 
gas (=5.8 mol) are introduced. The mdi is 
poured still hot on to ice and stiircd tmtil 
solution has occurred Whilst stirring and with 
slight cooling, 7000 ml of 30% cone, sodium 
hydroxide solution are then added. The mix- 95 
ture is stirred at room temperature until 
the predpitated aluminium hydroxide has 
again completely dissolved. The solution is 
then extraaed with 20 1 of ether in 4 por- 
tions, the combined ether solutions being 100 
dried over potassium carbonate/magnesium 
sulphate and the solution evaporated after 
filtering off the drying agent Fractional dis- 
tillation of the oily evaporation residue pro- 
duces monocUorinated 2^,4,5-tetrBhydn>-lH- 105 
3-benzazepine in ±e boiling range of 
81— 44°/0.08 Torr and with a rebactive 
index of ni>20 1.579—1.581 as the major 
fraction. 

In furthier processing, 100 g of the above HQ 
major fraction axe dissolved m 1000 ml of 
abs. ether and die sohidon mixed with 200 
ml of absolute-ediereal 3N hydrogen 
chloride solution. The precipitated crude 
monodilorinated 2,3,4^ - tetxal^dro - IH - 3- 115 
benzazq>ine hydrogoi chloride is filtered off 
and recrystallised firstly twice from edianol/ 
ethylacetate (1:2, tiien 1:1) and then four 
times from abs. ethanol (180, 150, 100 and 
100 ml). The desired 6 - chloro - 2^A^- 120 
tetrahydro - IH . 3 - benzazepine hydro- 
chloride of iVlP. 216—217° is thereby ob- 
tained, the NiV£R-^ectrum of which corres- 
ponds to the stated constiution. 

The crude base is liberated from the mother 125 
liquor and distilled under hi^ vacuum, Rp. 
69— 72°/0.07 Torr. The distillate in 500 ml 
of abs. ether is mixed with the calculated 
quantity of 3N hydrogen cfatoride sohitira 
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5 azepinc hydrochlondc w obtained of MP. « ««^«^ ^^^^^ ^cid, and convert- 
214—215°. . jj desired, the free base into a phanna- 

PiAMPLE 2 ceuiically accepable acid addiuon salt, or 

15 After cooling to 90°, 85 g of d>loxjne,g^ 
(=1.1 mol) are passed through the obB««l 

reaction mixture containing the crwie 23,4,5- ^.iP-^s^^^ 
tetrahydro - IH - 3 - bcnrazepme over a r H .N-H 

period of 2 hotirs at an internal tempera- I U rw-t^H, 

20 wre of 90— 95<». The reaction mixture is then | 2 ^ 

poured hot onto ice, stirred for 1 1/2 hours at | 
room temperature, untU complete soluuon tas x 
occurred and dien rendered alkaline by addi- 
ticn of 1000 ml cf 30% cone, sodium 

MtatioTfa ^atnitcd four times with or organ c acid addition «/ ^'f!- ,5 

30 SrtS /ISSsim ^Iphate) and 3 - benzazepine and its P^^rmz^^l^ 
SrattdwaSdl residue. Fraciionatio acceptable addition salts with inorganic or 

^AltZ^'^S'^^^-^^^^^^ "T'-'aioro- 2.3.4,5- tetrahydro -IH- 70 
Si^SS^e Ts the oSIl fraction, with 3 - benzazepine hydrochloride. . 

Preparation of the principal fraction is to and as illustrated in any of the foregoing 75 
carried cut completely analogously to Esample «^P^^ ^^^^^j^^ „ j, ,ub- 

1- stan'tially as herein desaibed with reference 

WHAT WE CLAIM IS:- ^ to. and as Illustrated in any of the fore- 

1 ftocess for the produ^on d a ne^ ffl£«utical compositions for the 

tetrahydroazepine derivauve of fonnula I J;^^^^^] chara«erised by a con- 
tent of 6 - chloro - 2,3,4,5 - tetrahydro - IH- 
3 - benzazepine or of a pharmaccutically 
acceptable acid addition salt thereof in com- 85 
bination with an Inen and phannaccuncally 
acceptable carrier. 

8. Compositions as clauned in claun 7, sud- 
suntially as hereinbefore described. 




f. P. THOMPSON & CO., 
12, Church Street, 
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